Loading peptidyl-coenzyme A onto peptidyl carrier proteins: a novel approach in characterizing macrocyclization by thioesterase domains.
Here we report a new experimental approach to characterize recombinant nonribosomal peptide cyclases that do not show activity with conventional N-acetylcysteamine (SNAC) substrates. To explore the great potential of these domains for the catalysis of cell-free cyclization reactions, the new strategy takes advantage of the direct interaction between the natural substrate where the peptide chain is attached to the phosphopantetheine arm of the peptidyl carrier protein (PCP) and the peptide cyclase. A prerequisite for this reaction is the promiscuity of the Bacillus subtilis phosphopantetheinyl transferase Sfp for loading chemically synthesized peptidyl-coenzyme A substrates instead of the smaller natural substrate coenzyme A (CoASH) onto apoPCP. With this novel method we were able to characterize the regioselectivity of branched-chain cyclization catalyzed by the fengycin cyclase, which displays no activity with peptidyl-SNAC substrates.